The composition of the essential oils of flowering aerial parts of Salvia samuelssonii Rech. fil. (Lamiaceae Section Aethiopis), collected in two different biogeographical regions, has been analyzed. Sample1, collected in a Mediterranean-like region, "As-Subayhi", contains mainly monoterpenes (54.2%), sesquiterpenes (27.6%) and phenylpropanoids (10.5%), while sample 2, collected in the Irano-Turanian region, "Al-Adasiyyah", contains mainly phenylpropanoids (30.6%), monoterpenes (24.9%) and sesquiterpenes (21.2%). In Sample1, the most representative constituents were sabinene (21.5%), cischrysanthenyl acetate (20.8%), germacrene D (9.3%) and myristicin (5.9%), while in sample 2, myristicin (24.1%), sclareoloxide (6.3%), and germacrene D (5.7%) were main constituents. The rate of oxygenated derivatives in the Irano-Turanian sample was higher than the Mediterranean sample. Myristicin is an unusual constituent of Salvia species.
The flora of Jordan is characterized by high biodiversity due to the climatic variation. It comprises four biogeographical regions (Mediterranean, Irano-Turanian, Saharo-Arabian and tropical) [1] . The Mediterranean region in Jordan is represented by mountain ranges and is characterized by fertile soils, the highest amount of rainfall, and the coldest temperatures. The Irano-Turanian region is represented by a narrow strip that surrounds the Mediterranean region, except in the north. It is characterized by medium rainfall and temperature, medium altitude and poor soil [1] . Twenty species of Salvia are recorded in the Jordanian flora [2] , some of which are used as medicinal plants, edible herbs and as tea-flavoring herbs [3a-e] .
S. samuelssonii Rech. fil. (Syn. S. cognata Sam.) is a perennial herb with a pleasant strong smell. This species is close to S. palaestina Benth., but differs in several morphological features, especially the size of the fruiting calyx, which is 25-30 mm wide in S. samuelssonii, while in S. palaestina it does not exceed 22 mm [4] . S. samuelssonii belongs to the section Aethiopis Benth. The essential oils of some Jordanian Salvia species belonging to this section, such as S. syriaca L., S. spinosa L., S. palaestina Benth. and S. dominica L., have been phytochemically investigated [3e, 5a-c] . This paper reports the composition of the essential oil of two wild populations of S. samuelssonii growing in different biogeographical regions: sample 1, collected at As-Subayhi, a Mediterranean-like region, while sample 2 was collected at Al-Adasiyyah, an Irano-Turanean-like region. To the best of our knowledge, this is the first phytochemical study of this plant. Sample 1 contained mainly monoterpenes (54.2%), of which 27.3% were hydrocarbon derivatives and 26.9% oxygenated monoterpenes. Sesquiterpenes represented 24.6% of the oil of which the hydrocarbons formed 19.6% and the oxygenated sesquiterpenes 8.0%. The percentage of phenylpropanoids was 10.5%. Other nonterpenoid compounds, such as alcohols, aldehydes, ketones and esters were also present ( Table 1 ).
The main component was the monoterpene hydrocarbon, sabinene (21.5%), followed by cis-chrysanthenyl acetate (20.8%), an oxygenated monoterpene. The non-oxygenated sesquiterpenes were represented by germacrene D (9.3%) and -caryophyllene (4.9%), while the oxygenated ones are present in lower percentages, such as germacrene D-4-ol (3.3%). Among the phenylpropanoids, myristicin and anethole formed 5.9% and 3.2%, respectively.
The essential oil of sample 2 contained a lower percentage of monoterpenes in comparison with sample 1, representing 24.9% of the oil, of which 15.7 were hydrocarbons (γ-terpinene 3.4% and α-phellandrene 2.9%), and 9.2% oxygenated compounds (4-terpineol 2.0%). Phenylpropanoids represented 30.6% of the oil. The major hydrocarbon sesquiterpenes were germacrene D (5.7%) and α-copaene (3.6%) ( Table 1) . Some variation was observed in the percentage of common compounds of the essential oils of the two populations. This variation could be considered as a result of biotic and abiotic factors, among them water stress. In our study the drastic variation in the composition, especially the presence of sabinene and cis-chrysanthenyl acetate in high percentage in sample 1 and their near absence in sample 2, could be attributed to genetic characteristics acquired over a long time as an adaptation process [6a,b] .
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These results suggest the presence of two distinct chemotypes: a sabinene-chrysanthenyl acetate chemotype and a myristicinsclareoloxide chemotype. The in situ flora growing around the collected samples, summarized in Table 2 , show some species growing in both the Mediterranean and Irano-Turanian regions. In addition, some species of the tropical region flora were also found in the Irano-Turanian region. This means that the Irano-Turanian region constitutes an overlapping region of the Mediterranean flora on one side and the tropical flora on the other (Table 3 ). This gradient of climatic variation could cause a gradient of chemical variation of chemical components of essential oils and other secondary metabolites. From a phytochemical point of view this variation of secondary metabolites could be useful to detect and isolate higher numbers of bioactive compounds from the same species growing in different environmental conditions. Arabia. After air drying at room temperature, the plant material was ground, and 50 g of each sample was submitted to hydrodistillation in a Clevenger-like apparatus for 2 h. The essential oils were stored in sealed vials under refrigeration prior to analysis.
Experimental

GC and GC-MS analyses:
The GC analyses were performed with a HP-5890 Series II instrument equipped with DB-WAX and DB-5 capillary columns (30 m x 0.25 mm, 0.25 µm film thickness); analytical conditions: temperature program of 60ºC for 10 min, followed by an increase of 3ºC/min to 220ºC; injector and detector temperatures 250ºC; carrier gas helium (2 mL/min); detector dual FID; splitless injection. For both the columns, identification of the chemicals was performed by means of their Linear Retention Indices (LRI) relative to the series of n-hydrocarbons, and by computer matching against commercial and homemade MS library built up from pure substances (Sigma-Aldrich, Extrasynthese, Fluka and Supelco) and components of known essential oils and MS literature data [10a-d] . GC/EIMS analyses were performed with a Varian CP-3800 gas-chromatograph equipped with a DB-5 capillary column (30 m x 0.25 mm; coating thickness 0.25 µm) and a Varian Saturn 2000 ion trap mass detector. Analytical conditions: injector and transfer line temperatures at 220 and 240ºC, respectively; oven temperature was programmed from 60ºC to 240ºC at 3ºC/min; carrier gas helium at 1 mL/min; splitless injection.
